Caffeine and modafinil promote adult neuronal cell proliferation during 48 h of total sleep deprivation in rat dentate gyrus.
It has been established that sleep deprivation (SD) reduces the proliferation of neuronal precursors in the adult hippocampus. It has also been reported that psychostimulant drugs modulate adult neurogenesis. We examined the modulatory role of two psychostimulant drugs modafinil and caffeine on adult neuronal cell proliferation (NCP) during 48 h of total SD. A novel automated cage shaking stimulus was used to induce SD based on animal activity. 5-Bromo-2″-deoxyuridine (BrdU; 50mg/kg/day i.p.) was injected at the onset of the light phase for two days. Rats were successfully sleep deprived for 85-94% of total time. Stereological analysis showed that both caffeine and modafinil treatments during SD improved the number of BrdU positive cells as compared to the SD group. Caffeine treatment during SD, significantly increased early proliferative and post-mitotic stages of doublecortin (DCX) positive cells while modafinil treatment during SD, increased intermediate and post-mitotic stages of DCX positive cells compared to SD+Vehicle group. Brain-Derived Neurotrophic Factor (BDNF) expression on BrdU positive cells as well as in the dentate gyrus (DG) region was decreased significantly after sleep deprivation. Both caffeine and modafinil significantly improved BDNF expression in the DG region. Modafinil, but not caffeine, significantly decreased hippocampal adenosine level during SD in comparison to the SD+Vehicle group. It may be concluded that caffeine or modafinil treatment during 48 h of SD prevents the SD induced decline in neuronal proliferation and differentiation. Caffeine and modafinil induced alterations of NCP during SD may involve modulation of BDNF and adenosine levels.